1. From the data for 46 states in the United States for 1992, results of the regression are
displayed as follows.
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InC; =430 -134 P, +0.17 InY,
se = (091) (0.32) (0.20)
R? =027

where C, = cigarette consumption, packs per year

P, = real price perpack, $ per pack

Y, = real disposable income per capita, $ per week

1.1) Do the estimation results follow the law of demand?
Yes, because real disposable income per capita incresse |, cigarette consymption will increase as well, while real price of ciaarcﬁc per pack  increase
the cigarette consumption will decreage.

1.2) What is the elasticity of demand for cigarettes with respect to price? Is it statistically

significant? If so, is it statistically different from 1? -T“{- fCoJ = 1.34-0 = 4[g}§
MG =43 - 134 Inp, Ho o By =0 o3
At < 3%3 - 23134 hp Hy C Pl #0 % =0.05, tm 4c-3 * 2.0}
L 2’
alnGi = 1.24 " We reject By . By is ﬁmﬁsﬁcall\/ sigmiffmn#
AP
Ci P
i 3 Ho o =1
ali (l’_[> Ha +1
Ci QP- /32
1 T t
oG L Pio= €5 =134 fo 713421 = f00s =
1 005 = 0163
¢ : 2 5463 -0
Ef “frice Elash’tlf\/ of Demmno( *

o We fail to re‘jecjr H, . /32 s dmﬁsﬁcall\/ different from 1.

1.3) What is the income elasticity of demand for cigarettes? Is it statistically significant?

If not, what might be the reasons for it?
- test
Hot py =0

Hy @ Pg #0

P .|

tw =030 =0.45 = &3
02 =

1-040§ 74[:'?7 = 2.0l6%

2

" We ol +o feob(,{‘ Ha .
B, isnt Statistical] ;inniﬁ(avﬁ\ becawse  sampling procese might ot
b efficient. Also, real digposable income which real price ang

income  could be correlated.

real



2. From estimating the regression equation on net financial wealth (nettfa), age of the survey 6204-64 |333
respondent (age),and annual familyincome (inc) for people in the United States. The wealth and

income variables are both recorded in thousands of dollars. The OLS estimation results for the
2.1) Test the coefficient, in the first model, 8, < 1 in the first model or not?

model are given by
nettfa; = B, + B,inc; 4@ u;
T- fest

reg nettfa inc age

Source | ss at us Number of obs = 9,215 , .
———————————— F(2, 9272) B < pvin H, . <1
del |  6414618.8 2 3207309.4 Prob > T = k) "
Residual | 31528770.7 9,272 3400.42825 R-squared = c.1691 . Accd’
,,,,,,, C:i? > H, /;37% 1
Total | 37943389.5 9,274  4091.3726  Root MSE - 58.313 R
Coef. Std. Err. t >t onf. Intervall \ BN
Aot ko= 4030313 -1 = 0.526 % Z s
ing | 9533566 .0 37.72 0.000 9038072 1.002906 -_ I 2 & =
e | _1.0307 (0591226) 17.43  0.000 .9148838 1.14667 0.059122¢ ) ~S
_cOn5 | (TE0.69654 ) 75083337 -23.38  0.000  -65.78592  -55.60715 ~

”””” bans * boos,a095-3 = tousamz = 1.9602

. 2 2
tLf . . .
reg nettfa inc age agesg W?, '(Wl to NJJQC{' n(/”‘ h‘f 0%\@5[5
Source | ss df Ms Number of obs = 9,275 . - ) .
————————————— e T RG, s - 680 S Byer s in o Gt made]  becawse i+ folls
Model | 6567017.15 3 2189005.72  Prob > F - 0.0000 3
Residual | 31376372.3 9,271 3384.35685 R-squared :# N :
------------- dmmmmmmmmmimemeo LTl lC 00 AdS R-squared = 0.T728 n reg Ion U.F uccepmhu’l'
Total | 37943389.5 9,274  4091.3726  Root MSE = 58.175
nettfa | Coef. Std. Err. t P>t [95% Conf. Interval] ZZ)

,,,,,,,,,,,,, + PSS, ——

inc | .9782522  .0254891 38.38  0.000 928288 1.028216 T_+e§f

age | -2.231489  .4897118 -4.56  0.000 -3.191432  -1.271547 _—
agesq | .0377221  .0056214 6.71  0.000 .026703 .0487413 H o =0
_cons | T.680388  TU.UBUYY 0.46  0.642 -15.08056 24.44134 3 /34

Ha : Otherwise
2.2) Due to estimation result by adding the age? variable or agesq. Perform the test

whether we should include the quadratic term of the age variable or not? (Test for both J"C&ol = | 037- 'l Z 2 ] -0 = G} ] 04‘
ttest a Also, interpret the meaning of this coefficient. 0005624

Hoo fig has O contribution to the model d =0.05

Mo = otheywise tous, 53 = 1 W02
7z

Fal = R pew ~ R4 | #of new regression
1- Rznew /n‘knew

= 0.331 - 0169 /1 = 0004 =44.5632

1= 0-133 /q215,1 0.0000%791% ?; o2 L
5 S
oA =0.05
Fupper, ¢ (1,9271) = 38420 S We raJ'ech He
\\\\\ (

3.¥9428 441‘“”6

S We re,\]uf Ho becawge, it falls in arfical region. * fg doeant contribute to modg |

Ans .
If we §gume age} it becomes a T/adﬂric equation which instedd of malu‘n@ the curve, aJ‘{'mj(}h'i’ ling
, it makes e corve U a’lrmfe instead and gyared age doesn'+ help wplmin{,zj mone aboyt fe model
mao.n‘m3 ot it doesn't help incMMinJ Ess



3. You are an empirical i into the median prices of houses in 506
communities of a large metropolitan area. The sample data consist of 506 observations on the
following observable variables:

P;:the median house price in community i, in dollars;

NOX;: the level of nitrous oxide in the air of community i, in parts per 100 million;
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3.2) Test the individual significance of each of the slope coefficient estimates for
In(NOX,)and ROOM,;.

DIST,: the weighted distance of community i from municipal area, in miles; T?/S‘i' ﬁz {’co& = -0453%5-0 = - §.1305
ROOM;: the average number of rooms per house in community i; H . -c 0 \\ 6 :}«
STRAT;: the average student-teacher ratio of schools in community i. (2 ﬁz
Researcher estimates the following model of median house price. The OLS estimation results Hm : O‘ﬁMWIR “1 - f0.05 _ 1(“‘4-}
for the model are given by 2 2 7 506 S
In(P) =11.08 —0.9535[n(NOX;) — 0.1343 In(DIST;) + 0.2545R00M; — 0.052455T RAT,; qu CI . N .
se = (03181) (0.1167) (0.04310) (0.01853) (0.005897) . WQ reJe[-[- Ho 50 SJOFQ CUQ‘FﬁCIEm
RSS =35.1835 TSS = 84.5822 ] ’ .
3.1) Interpret each of the coefficient estimatesin regression equation. O‘F IYI (:NOX) is «S{'ahsh(d“y
IF Nox; increasey by 17 4 B wll decnase 095357 . : significant from 0.
. . . . -%. L =
[ DIST; increags by 17" will decrease 0-1343 71, g = > 15334
- 5
If ROOM; increases bg 1Ly P will incnoge 02545 7. * e
If STRAT: incHaRe by 17., P; will decrasse 0.05245 7. Hy: =0 t>02545-0 =1 734
0.01g53

We rject H, becowse slope cOefficient «——

Hy ¢t ofwnvise
{'o.ozg,"So] = 1.9h4%

of ROOM s s~|n+is+ical\\/ signiﬁcqrﬁ from 0.

3.4) If researcher would like to test the proposition that the marginal effect of in(NOX;)
on [n(P;) equals the marginal effect of In(DIST;) on In(P,), write the restricted model and

perform the test comparing restricted and unrestricted model, given that OLS estimation
of this restricted regression equation yields a Residual Sum of Squares value = 41.9532.

3.3) Find the R-squared, adjusted R-squared, and test the joint significance of all the slope

coefficient estimates. [
R2=1- A5 = 1- 850935 - 05%4
TS 4. 5522

R%=1- (1-R®) -1 = 1= (1~0.594 ) Sog=1 = 0-5802
"k 504-5

Test e joint rfjmﬁ'(w«‘r

'Hd:/sz:/s3=/14,=/55=6

Tss= RSt EgS
%¢.5522 = 35.1%35 +ES

oo oflerwise ES5 > 49.398%
le < ESS -(n-k) =49.39%3 -(506-5) =|35.9545
RsS k-1 30535 (s-1)
oA = (.5 ;

Fvog (4,501) z ;ng?—

Fol =175-854¢

restrict  fy= By
In (p) < 11.08- 0.9535n (NOX, )~

~ 0-a535ncnox )+ N CDIST;))

= 41,08 - 0.9535 (ln Covox; » DigT;)) + 0-2545 ROOD; - 0.0524S STRAT;

Hypothegs
Het e iy Rssq = 41.9532 d=0.05
Hq : Otherwise RSSym = 351935 F{l,gm) = 3.6
Fal = RSSp™R$S,q /m

RSSur /(n-kyp)

= 41.9532 - 35.1135 /1
351835 / 506- 5

= 96.39¢

01343 \MDISTD +0.2545 RooMj - 005245 STRAT;
= 11.0¢ —0.9535 InCovox;) - 0.9535 |n(DISTi) +0.2645 ROOM; ~ 0.5 24¢ STRAT;

23%93

~ e reject Ho o Feal > Frpgpe
+ (Yot all J10|oe are 3imul‘l‘aheﬂll5,y

2ern.

\ Feal =96-39%
\

VAT

3.86
S e reject Ho beatte Fea] > Figye
The restriction imposed is nt validl meaning that 2 * /33 -



4. Production function (Y) of the industrial sector in Thailand. It depends on the capital facto c 20 4‘64’ Bgs
(K) and labor factor (L) in the years 1980-2010 with the following estimation.

Model 1: 4_[)

InY, = 1827 + 0536 InL, + 0.024In K, )

R? = 0.9389,RSS = 0.0124 Medel 10 (T The capqal TN’TUY mCM“ﬂS&S b 1 />

Model 2 e (}erucﬁOVl nction - will intneage 00247
et} 1# 8 lobor fachr increns by 17

R? = 0.8087,RSS = 0.0153

He preduction function will increash 053 7.

4.1) Interpret the coefficients of the independent variablesin models 1 and 2.

Model 2 IF copital per lobor increases by 1 7.,
the output per labor will increatse 1-12

4.2) Test the hypothesis. Is the industrial production function characterized by constant
return to scale? (Hint: you can perform any type of test that you see fit.)

Test the BSi Feal = R3S ~R$Sum /m = 00153 - 0.002¢ /1 = 6.3]45
H°:/51.+/53 =1 RSS g / (n-Kyp) 0‘0114/30-3
He © othwrwise
d =0.05
Ft1,2?-) =40

We reject Hy  becawse Fead > Frole - The production function i nob Constant retorn to scale.

4.3) Can we compare the R? value between the two regression models? Why?

ve cannot compare the R? value between fwo regression madels because  the left hand side of these o models
CHodel £ = [n (%) and Hodel 2 : In (i)k) are ot the game.

L



